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Claims for the following Contracting State; ES. 

@ Polyether-ester amide and permanently antistatic resin composition. 



@ A transparent polyether-ester amide having a permanently 
antistatic property is obtained by copolymerlzing (a) an 
aminocarboxylic acid, a lactam, or a salt derived from a diamine 
and a dicarboxylic acid; (b) a dial of the formula: 




wherein Ri and R2 are an ethylene oxide or propylene oxide 
group, Y is covalent bond, alkylene, alkylidene, cycloalkylidene 
aryfalkylldene, O. SO. SO2 . CO. S. CF2 , C(CF3)2 or NH, X is h! 
alkyl. halogen, sulfonic acid or salt thereof. ^ is 0 or an integer of 
1 -4, and m and n an integer of 1-15; (c) a poly(alkylene 
oxide)glycot or a diol of the formula: 

HO-R3.0H (IV) 

wherein R3 is alkylene. alkylidene. cycloalkylidene or arylalky- 
iidene; and (d) a dicarboxylic acid; wherein the content of the 
polyether-ester units is 10 to 90 wt.0/0. The polyether-ester 
amide is used preferably as a blend thereof with a graft 
copolymenzation product formed by graft-polymerizing (a) a 
rubbery polymer with (b) a monomer mixture of a methacrylic or 
acrylic acid ester, an aromatic vinyl monomer and an optional 
vrnyl cyanide monomer, this product having a refractive index 
approximately similar to that of the polyether-ester amide. 
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Description 

POLYETHER-ESTER AMIDE AND PERMANENTLY ANTISTATIC RESIN COMPOSITiON 

BACKGROUND OF THE INVENTION 

5 

(1) Field of the Invention 

This invention relates to a polyether-ester amide and a transparent thermoplastic resin having a permanently 

10 antistatic property, 

(2) Description of the Related Art 

35 elastic modulus. 

SUMMARY OF THE INVENTION 

j-»^t^^is=s.r^^^ 

AnSSJr Object of the present invention is to provide an -tistatic thermopla^^^^^^^^^^^^ composition having a 
high permanent antistatic effect, a high impact res.star,ce a h.gh tja^^^^^^^^ poiyether-ester 

represented by the following formulae (1) through (II!). 
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(11) and 




0-r^2-^H (III) 



wherein Ri and R2 independently stand for at least one member selected from the group consisting of an 
ethylene oxide group and a propylene oxide group. Y stands for a covatent bond, an alkylene group having 1 
to 6 carbon atoms, an alkylidene group, a cycloalkylidene group, an arylalkylidene group, O. SO, SO2 , CO, S. 
CF2 . C(CF3)2 or NH, X stands for hydrogen, an aikyi group having 1 to 6 carbon atoms, a halogen, a sulfonic 
acid or a salt thereof, £ is 0 or an integer of from 1 to 4, and m and n stand for an integer of from 1 to 15, 
(c) at least one dioi compound selected from the group consisting of a poly(alkyleneoxide) glycol and a diol 
represented by the following general formula (IV): 

HO-R3-OH (IV) 

wherein R3 stands for an alkylene, alkylidene, cycloalkylidene or arylalkylidene group having 2 to 16 carbon 



and (d) a dicarboxylic acid having 4 to 20 carbon atoms, wherein the content of the polyether-ester units is 10 
to 900/0 by weight. 

In accordance with another aspect of the present invention, there is provided a transparent thermoplastic 
resin composition comprising (A) 1 to 40o/o by weight of the above-mentioned transparent polyether-ester 
amide, and (B) 99 to 6OO/0 by weight of a graft copolymertzation product formed by graft-polymerizing (a) 1 to 
80 parts by weight of a rubbery polymer with (b) 99 to 20 parts by weight of a monomer mixture comprising 100 
to 400/0 by weight of an aromatic vinyl monomer and at least one monomer selected from a methacrylic acid 
ester and acrylic acid ester, and 0 to 6OO/0 by weight of a vinyl cyanide monomer, wherein the difference of the 
refractive index between the components (A) and (B) is not larger than 0.02. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The component (a) of the polyether-ester amide (A) is a polyamide-forming component of the 
polyether-ester amide, which is selected from an aminocarboxylic acid having at least 6 carbon atoms, a 
lactam having at least 6 carbon atoms and a salt having at least 6 carbon atoms, which Is synthesized from a 
diamine and a dicarboxylic acid. 

As the aminocarboxylic acid, there can be mentioned (o-aminocaproic acid, OD-aminoenanthic acid, 
co-aminocaprylic acid, a)-aminopelargonic acid, co-aminocapric acid, 1 1-aminoundecanoic acid and 12-amino- 
dodecanoic acid. As the lactam, there can be mentioned caprolactam, enantholactam, caprylolactam and 
laurolactam. As the diamine, there can be mentioned hexamethylenediamine. As the dicarboxylic acid, there 
can be mentioned adipic acid, sebacic acid, decanedicarboxylic acid and isophthalic acid. As the 
diamine/dicarboxylic acid salt, there can be mentioned hexamethylene-diamine adipate, hexamethylene- 
diamine sebacate, hexamethylene-diamine decanedicarboxylate and hexamethylene-diamine isophthalate. 
Caprolactam, 1 1-aminoundecanoic acid, 12-aminododecanoic acid and hexamethylene-diamine adipate are 
especially preferred as the component (a) of the polyether-ester amide. 

The above-mentioned component (a), that is. an aminocarboxylic acid having at least 6 carbon atoms, a 
lactam having at least 6 carbon atoms or a salt having at least 6 carbon atoms, which is synthesized from a 
diamine and a dicarboxylic acid, is used in an amount such that the content is 10 to 900/o by weight, preferably 
20 to 800/0 by weight, based on the weight 0/ the polyether-ester amide. If the content of the component (a) is 
lower than IO0/0 by weight, the mechanical properties of the polyether-ester amide are not satisfactory and if 
the content of the component (a) exceeds 90o/o by weight, the transparency of the polyether-ester amide Is 



The diol compound (b) used for the preparation of the polyether-ester amide (A) of the present invention is 



atoms, 



poor. 
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selected from compounds represented by the following formulae (I) through (111): 




H -(- Q ^"~^-Y-<^~^ 0-t H 

15 Xi (II) and 

•0-t R2-hr-H (III) 

wherein and R2 independently stand for at least one member selected from the group consisting of an 
ethylene oxide group and a propylene oxide group. Y stands for a covatent bond, an alkylene group havmg 1 
to 6 carbon atoms, an alkylidene group having 1 to 6 carbon atoms, a cycloalkylidene group havmg 7 to 17 
carbon atoms, an arylalkylidene group having 7 to 17 carbon atoms. O. SO. SO2. CO. S. CFa . C(CF3)2 or NH X 
stands for hydrogen, an alkyl group having 1 to 6 carbon atoms, a halogen, a sulfonic acid or a salt thereof, 
is 0 or an integer of from 1 to 4, and m and n stand for an integer of from 1 to 15. 

In the compounds represented by the general formulae (I) through (III), in view of the polymerizab.lity 
preferably at least one of and R2 is an ethylene oxide group. Furthermore, if m and n stand for an integer of 
from 1 to 15. a good antistatic property and a good transparency are attained, and if m and n stand for an 
integer of from 1 to 5, an especially high transparency is attained. From the viewpoint of the polymertzability 
and transparency, compounds represented by the general formula (1!) are preferred. 

As specific examples of the diol compound (b). there can be mentioned an ethylene oxide and/or propylene 
oxide adduct of bisphenol A, an ethylene oxide and/or propylene oxide adduct of 2.2-bis (4.4'-hydroxycyclohe- 
xvDpropane. an ethylene oxide and/or propylene oxide adduct of tetrabromobisphenol A, an ethylene oxide 
and/or pro pyiene oxide adduct of dimethylbisphenoi A. an ethylene oxide and/or propylene oxide adduct of 
tetramethyibisphenol A, an ethylene oxide and/or propylene oxide adduct of 2,2-bis(sodium 4.4'-hydroxyphe- 
nyl-3 3'-sulfonate)-propane, an ethylene oxide and/or propylene oxide adduct of bisphenol S. an ethylene 
oxide and/or propylene oxide adduct of dimethylbisphenoi S. an ethylene oxide and/or propylene oxide of 
tetramethyibisphenol S. an ethylene oxide and/or propylene oxide adduct of 4.4'-(hydroxy|-bisphenyl an 
ethylene oxide and/or propylene oxide adduct of bis(4-hydroxyphenyl)sulfide. an ethylene oxide and/or 
propylene oxide adduct of bis{4-hydroxyphenyl)-sulfoxide, an ethylene oxide and/or propylene oxide adduct 
of bis(4-hydroxyphenyl)difluoromethane, an ethylene oxide and/or propylene oxide adduct of bis(4-hyroxy- 
^5 pehnyDdifluoromethane, an ethylene oxide and/or propylene oxide adduct of bis(4-hydroxyphenyl)hexafluoro- 
propane an ethylene oxide and/or propylene oxide adduct of bis(4.hydroxyphenyl)ether. an ethylene oxide 
and/or propylene oxide adduct of bis(4-hydroxyphenyl)amine. an ethylene oxide and/or propylene oxide 
adduct of 2 2-bis(4-hydroxyphenyl)ethane, an ethylene oxide and/or propylene oxide adduct of 1,1-bis(4-hy- 
droxyphenyijcyciohexane, an ethylene oxide and/or propylene oxide adduct of 4.4'-dihydroxybenzophenone. 
an ethylene oxide and/or propylene oxide adduct of hydroquinone. an ethylene oxide and/or propylene oxide 
adduct of 1 4-dihydroxycyclohexane. an ethylene oxide and/or propylene oxide adduct of sodium 
1.4-dihydroxybenzene-sulfonate, an ethylene oxide and/ or propylene oxide adduct of dihydroxynaphthalene. 
and block copolymers thereof. 

An ethylene oxide adduct of hydroquinone, an ethylene oxide adduct of bisphenol A, an ethylene oxide 
adduct of bisphenol S. an ethylene oxide adduct of dihydroxyphthalene and block copolymers thereof are 
preferred as the diol compound, and in view of the polymerizability and from the economical viewpoint, an 
ethylene oxide adduct of bisphenol A and a block copolymer thereof are especially preferred. 

These diol compounds (b) can be used singly or in the form of a mixture of two or more thereof. The 
copolymerization ratio of the diol compound (b) is not particularly critical, but in view of the transparency, 
antistatic effect and tensile characteristics, preferably the content of the diol compound (b) is 0.1 to 6O0/0 by 
weight based of the polyether-ester units. 

The diol compound (c) used for the preparation of the polyether-ester amide (A) of the present invention is a 
poly(alkylene oxide)glycol and/or a diol compound represented by the formula (IV): 

HO-R3-OH (IV) 



4 



Br4S0OCI0: <EP 0303489A2> 



EP 0 303 489 A2 



wherein R3 stands for an alkylene, alkylidene. cycloalkylidene or arylalkyjidene group having 2 to 16 carbon 
atoms. 

As specific axamples of the diol compound (c). there can be mentioned ethylene glycol. 1.3-propanedio), 

1.2- propanediol, 1 ,4-butanediol. 1 .6-hexanediol. 1 ,10-decanediol. neopentyl glycol, 1.2-cyclohexanediol,' 

1 .3- cyclohexanediol, 1 ,4-cyclohexanediol. 1 .4-cyclohexanedimethanol, 1 .3-cyclohexanedimethanol, p-xylylene 
glycol, m-xylylene glycol, polyethyleneglycol. poly(1 ,2-propylene oxide)glycol, poly{1 ,3-propylene oxidejglycol, 
poly(tetramethylene oxide)glycol, poly)hexamethylene oxide)glycol. ethylene oxide/propylene oxide block or 
random copolymers, and ethylene oxlde/tetrahydrofuran block or random copolymers. Among them, 
poly(alkylene oxide)glycols such as polyethyleneglycol, poly(propylene oxide)glycol and poly(tetramethylene ic 
oxide)giycol, p-xylylene glycol and 1, 4-cyclohexanedimethanol are preferably used. Polyethylene glycol and 
poly(propylene oxide)glycol are especially preferred because the resulting polyether-ester amide has 
excellent hydrophylic property and antistatic effect. From the viewpoint of the potymerlzability and antistatic 
effect, use of polyethylene-glycol is particularly especially preferred. Moreover. poly(alkylene oxide)glyco(s 
having number average molecular weight of 200 tq 6.000, especially 200 to 4,000, are preferred because of the u 
high transparency and excellent antistatic effect obtained therefrom. If the number average molecular weight 

is lower than 200, the mechanical properties of the obtained polyether-ester amide are not satisfactory, and if 
the number average molecular weight exceeds 4,000. the transparency of the polyether-ester amide is poor. 

As the dicarboxylic acid (d) having 4 to 20 carbon atoms, which forms polyether-ester amide units together 
with the diol components (b) and (c). there can be mentioned aromatic dicarboxylic acids such as terephthallc 2C 
acid, isophthalic acid, phthalic acid, naphthalene-2,6-dicarboxylic acid, naphthaIene-2,7-dicarboxy[ic acid, 
diphenyl-4,4' -dicarboxylic acid, diphenoxyethanedicarboxylic acid and sodium 3-sulfoisophthalate; aiicyclic 
dicarboxylic acids such as 1 .4-cyclohexanedlcarboxylic acid, 1.2-cyclohexanedicarboxylic acid and dicyclohe- 
xyl-4,4'-dicarboxytic acid; and aliphatic dicarboxylic acids such as succinic acid, oxalic acid, adipic acid, 
sebacic acid and dodecanedioic acid (decanedicarboxyiic acid). In view of the polymerizability. hue. 25 
transparency and physical properties, terephthallc acid, isophthalic acid, 1,4-cyclohexanedicarboxylic acid] 
sebacic acid, adipic acid and decanedicarboxyiic acid are preferably used. 

The diol compound (b) and the diol compound (c) are reacted with the dicarboxylic acid (d) at a molar ratio 
of 1/1, but these components are supplied at a charge molar ratio of 1/1 or the charge molar ratio is 
appropriately changed from 1/1 according to the kind of the dicarboxylic acid used. The content of the 30 
polyether-ester derived from the components (b), (c), and (d) is 10 to 99o/o by weight, preferably 20 to 8OO/0 by 
weight, especially preferably 30 to 700/o by weight, based on the poiyether-ester amide. If the content of the 
polyether-ester is lower than I00/0 by weight, the transparency of the polyether-ester amide is not satisfactory, 
and if the content of the polyether-ester ester exceeds 900/o by weight, the mechanical properties of the 
polyether-ester amide are poor. ^5 

By appropriately selecting the polymerization components and composition, a transparent polyether-ester 
amide having a low crystallinity can be obtained. 

The polymerization process for the preparation of the polyether-ester amide of the present invention is not 
particularly critical. For example, there can be adopted (1) a process in which the component (a), that is. an 
aminocarboxylic acid having at least 6 carbon atoms, a lactam having at least 6 carbon atoms or a salt having at 40 
least 6 carbon atoms, which is synthesized from a diamine and a dicarboxylic acid, is reacted with the 
dicarboxylic acid (d) to form a polyamide prepolymer having carboxylic acid terminal groups. The average 
molecular weight of this polyamide prepolymer can be changed in a broad range, but an average molecular 
weight of 300 to 15,000, especially 500 to 5.000, is preferred, and the so-formed polyamide prepolymer is 
reacted with the diol compound (b) and the diol compound (c) under vacuum; (2) a process in which the 45 
above-mentioned components (a), (b), (c) and (d) are charged in a reactor, they are reacted at a high 
temperature under a high pressure in the presence or absence of water to form an carboxylic acid-terminated 
polyamide prepolymer and reaction is further advanced under normal pressure or under vacuum, and (3) a 
process in which the components (a), (b), (c) and (d) are charged in a reactor, the mixture is heated and 
stirred in an N2 current to form a transparent homogeneous liquid mixture, and reaction is advanced under so 
vacuum. The term "under vacuum" as used herein denotes that the reaction is carried out under a pressure 
lower than about 15 mmHg, preferably lower than 5 mmH. especially preferably lower than 1 mmHg. 

In the polymerization reaction for formation of the polyether-ester amide, there are preferably used titanium 
catalysts such as tetraalkyi titanates, for example, tetrabutyl tttanate, and titanium metal salts of oxalic acid, for 
example, potassium titanium oxalate; tin catalysts such as dibutyltin oxide, dibutyltin laurate and monobutyltin 55 
oxide; zirconium tetraalkoxide catalysts such as zirconium tetrabutoxide and zirconium isopropoxide; hafnium 
tetraalkoxide catalysts such as hafnium tetraethoxide; lead catalysts such as lead acetate; germanium 
catalysts such as germanium oxide; and mixtures of the foregoing catalysts with antimony catalysts such as 
antimony trioxide. but the kind of the catalyst is not particularly critical. 

If the hue is changed according to the polymerization conditions, the polyether-ester amide can be 60 
stabilized by incorporation of a small amount of a phosphorus compound, for example, trimethyl phosphate. 

A polyfunctional compound such as trimesic acid, glycerol or pentaerythritol may be incorporated in the 
polymerization reaction mixture, so long as gelation does not occur. This polyfunctional compound can be 
utilized as a viscosity increaser. 
The time required for the polycondensation is 30 minutes to 10 hours from the point of initiation of reduction 65 
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of the pressure, and the polymerization time can be adjusted to an appropriated time of 1 to 5 hours by 
controlling the polymerization conditions. The polymerization time depends mainly on the kind and 
copolymerization ratio of the poly(alkylene oxlde)glycol. but the polymerization time must be long enough to 
increase the polymerization degree to a level suitable for a molding elastomer material intended in the present 

5 invention. , v -i « 

The polymerization degree of the polyether-ester amide is such that the relative viscosity (tir) measured in a 
0.50/0 solution in o-chlorophenol at 25»C is 1.1 to 3.5. preferably 1.5 to 2.5. If the polymerization degree is 
outside this range, the mechanical properties and moldability are not satisfactory. 

Heat-resistant and weathering stabilizers such as antioxidants, thermal decomposition-preventing agents, 

10 and ultraviolet absorbers can be Incorporated in the polyether-ester amide of the present invention before or 
after the polymerization. Agents for modifying the properties of the product, such as a hydrolysis-resisting 
modifier a colorant, an electrically conducting agent, a flame retardant, reinforcer. a filler, a lubncant, a 
nucleating agent, a release agent, a plasticizer. an adhesive assistant, and a tackifier, may be incorporated 
according to the intended use. 

15 The antistatic effect can be enhanced by incorporating a metal salt of a sulfonic acid or an anionic, cationic 

surface active agent. , . ,. ^ ^- ■ l. 

The polyether-ester amide of the present invention can be formed into an elastic shaped article by any 
shaping method adopted for thermoplastic plastics and rubbers. For example, there can be mentioned an 
Iniection molding method, an extrusion shaping method, a compression molding method, a blow molding 

20 method a calendering method and a coating method. The so-obtained polyether-ester amide shaped article 
has a good transparency, and the transparency can be further improved by appropriately adjusting the 
copolymerization ratio or shaping conditions. 

The polyether-ester amide of the present invention can be used as an elastomer as it is. Furthermore, the 
polyether-ester amide may be mixed with various resins and used in the form of resin compositions. The kind 

25 of the resin to be mixed is not particularly critical. For example, there can be mentioned styrene resins such as 
ABS resins AES resins, AAS resins, MBS resins, impact-resistant polystyrene, polystyrene and 
stvrene/acryionitrile copolymers, and polymethyl methacrylate, polycarbonates, polyamides, polyethylene 
terephthalate, polybutylene terephthalate, polyacetal. polyvinyl chloride, polyethylene, polypropylene and 
polyphenylene-ether resins. , • . 

30 Preferably the polyether-ester amide of the present invention is blended with a graft copolymerization 
product (B) formed by graft-polymerizing (a) a rubbery polymer with (b) the specified monomer mixture, A 
rubbery polymer having a glass transition temperature lower than 0°C is preferably used as the rubbery 
polymer (a) as the constituent of the graft copolymerization product (B). More specifically, there can be 
mentioned diene type rubbers such as polybutadiene, polystyrene-butadiene, polyacrylonitrile-butadiene and 

35 polybutyl acrylate-butadiene, acrylic rubbers such as polyisoprene, polychloroprene and polybutyl acrylate, 
and an ethylene/propylene/dlene monomer terpolymer. The rubbery polymer (a) is selected so that the 
difference of the refractive Index between the polyether-ester amide (A) and the graft copolymenza^on 
product (B) is not larger than 0.02, preferably not larger than 0.01 , especially preferably not larger than 0.005. If 
the difference of the refractive index therebetween exceeds 0.02. the transparency of the resulting 

40 composition is not satisfactory. • „• 

The monomer mixture (b) to be grafted onto the rubbery polymer (a) comprises 100 to ^O"'^^,'^)' ^e'Q^'' °' f" 
aromatic vinyl monomer and a methacryllc acid ester and/or an acrylic acid ester, and 0 to 6OO/0 by weight of a 

vinyl cyanide monomer. , . ■ 

As the methacrylic or acrylic acid ester monomer as the constituent (b) of the graft copolymerization 

45 product (B) there can be mentioned methyl, ethyl, propyl, n-butyi and i-butyl esters of acrylic acid and 
methacrylic acid. As the aromatic vinyl monomer, there can be mentioned styrene, a-methylstyrene, 
vinyltoluene, and p-t-butylstyrene. The proportion of the methacrylic and/or acrylic acid ester to the aromatic 
vinyl monomer is preferably from 99:1 to 10:90. by weight. 

As the vinyl cyanide monomer, there can be mentioned acrylonitnie and methacrylonitrile. 

50 Furthermore, at least one other copolymerizabie monoethylenicaily monomer, e.g.. maleimtde monomers 
such as maleimide. N-methylmaleimide, N-ethy!maleimide, and N-phenylmaleimide, and vinyl monomers such 
as N-vinylpyrrolidone, acrylamide, maleic anhydride. acT7lic acid, and methacrylic acid can be copolymenzed 

according to need. ^ ^ ..^ < *- 

The monomers of the monomer mixture (b) are preferably selected so that the difference of the refractive 

55 index between the rubbery polymer (a) and the polymer obtained by polymerizing alone the vinyl monomer 
mixture (b) is not larger than 0.02, especially not larger than 0.01 . particularly especially not larger than 0.005. 

The refractive index of the matrix resin composed solely of the monomer mixture can be calculated by a 
theoretical formula or by measuring the refractive index of a polymer formed by polymerizing alone the 
monomer mixture having the composition of the matnx resin. 

60 The graft copolymerization product (B) is obtained by graft-polymerizing 1 to 80 parts by weight, preferably 
10 to 70 parts by weight, of the rubbery polymer (a) with 99 to 20 parts by weight, preferably 90 to 30 parts by 
weight of the monomer mixture (b) comprising 100 to 40o/o by weight of the aromatic vinyl monomer and the 
methacrylic and/or acrylic acid ester monomer, and 0 to 6OO/0 by weight of the vinyl cyanide monomer 
according to a known polymerization process, for example, a process in which the monomer mixture is 

65 emulsion-graft-polymerized in the presence of a latex of the rubbery polymer while continuously feeding a 
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polymerization initiator and an emulsifier. 

If the amount of the rubbery polymer in the graft copolymerization product is smaller than 1 part by weight, 
the obtained composition has a poor impact resistance. If the amount of the rubbery polymer exceeds 80 parts 
by weight, the dispersion state of the rubbery polymer is bad and the transparency and impact resistance are 
not satisfactory. ^ 

The graft copolymerization product (B) may be in the form of a copolymerization product obtained by 
copolymerizing a part of the above-mentioned monomer mixture, optionally together with other 
monoethylenically unsaturated monomer copolymerizable with the monomer mixture, for example, a 
maleimide monomer such as maleimide. N-methylmaleimide, N-ethylmaleimide or N-pheny(maleimide, or 
N-vinylpyrrolidone. ' 

As pointed out hereinbefore, the difference of the refractive index between the polyether-ester amide (A) 
and the graft copolymerization product (B) is not larger than 0.02, preferably not larger than 0.01 , especially 
preferably not larger than 0.005. If the difference of the refractive index exceeds 0.02, the transparency of the 
composition is not satisfactory. 

The composition of the present invention comprising the poiyether-ester amide (A) and the rubbery polymer 15 
(8) may further comprise (C) a modified vinyl polymer containing at least one member selected from the group 
consisting of a carboxyl group, an epoxy group, an amino group and a substituted amino group. This polymer 
(C) is obtained by homopolymerizing one monoethylenically unsaturated monomer or copolymerizing at least 
two monoethylenically unsaturated monomers, and has at least one member selected from the group 
consisting of a carboxyl group, an epoxy group, an amino group and a substituted amino group in the 20 
molecule. This polymer is hereinafter referred to as "modified vinyl polymer". The carboxyl group may be an 
anhydrous carboxyl group. The content of the carboxyl, epoxy, amino or substituted amino group may be very 
low, or the amount of the carboxyl group, epoxy group, amino group or substituted amino group may be large, 
so long as the performances thereof as the resin are satisfactory. 

If the modified vinyl polymer (C) contains at least one of the carboxyl, epoxy, amino or substituted amino 25 
group on the average in one molecule, the modified vinyl polymer (C) can improve the compatibility between 
the components (A) and (B) while maintaining the transparency and antistatic effects at high levels. 

If the sum of the carboxyl, epoxy. amino and substituted amino groups contained in the modified vinyl 
monomer (C) is 5 x 10-^ to 0.5 mole per 100 g of the total resin composition, the compatibility between the 
components (A) and (B) is greatly improved and the stress at break is increased, and interlaminar separation 30 
does not occur. 

The process for introducing the carboxyl group into the modified vinyl polymer (C) is not particularly critical 
and, for example, there can be adopted (1) a process in which a monoethylenically unsaturated monomer 
containing a carboxyl group or an anhydrous carboxyl group, such as acrylic acid, methacrylic acid, maleic 
acid, monoethyl maleate, maleic anhydride, phthalic acid or itaconic acid, is copolymerized with another 35 
monoethylenically unsaturated monomer, (2) a process in which monoethylenically unsaturated monomers are 
copolymerized in the presence of a polymerization initiator having a carboxyl group, such as Y,y'-azobis(Y-cya- 
novaleric acid), a.a'-azobis{a-cyanoethyl-p-benzoic acid) or succinic acid peroxide, and/or a polymerization 
degree-adjusting agent having a carboxyl group, such as thioglycolic acid, a-mercaptopropionic acid, 
P-mercaptopropionlc acid, a-mercaptoisobutyric acid, 2-, 3- or 4-mercaptobenzoic acid, and (3) a process in 40 
which a homopolymer or copolymer of a methacrylic or acrylic acid ester such as methyl methacrylate or butyl 
acrylate is saponified with an alkali. 

The process for introducing an epoxy group in the modified vinyl polymer (C) is not particularly critical and, 
for example, there can be adopted a process in which a compound represented by the following general 
formula (V): 45 

CH2=C-C-0-CH2-CH-CH2 (V) 
R O ^O"^ 

50 

wherein R stands for a hydrogen atom, a lower alkyi group having 1 to 6 carbon atoms, or a lower alkyl group 
having 1 to 6 carbon atoms, substituted with a glycidyl ester group, 

such as glycidyl acrylate, glycidyl methacrylate, glycidyl ethacrylate or glycidyl itaconate, is copolymerized with 
another monoethylenically unsaturated monomer. 

The process for introducing an amino or substituted amino group into the modified vinyl monomer (C) is not 
particularly critical, and for example, there can be adopted (1) a process in which a monoethylenically 
unsaturated monomer having at least one functional group selected from the group consisting of amino and 
substituted amino groups represented by the following formula (VI): 
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(VI) 



wherein R3 stands for a hydrogen atom, a methyl group or an ethyl group, and stands for a hydrogen atom, 
an alkyi group having 1 to 12 carbon atoms, an alkanoyi group having 2 to 12 carbon atoms, a phenyl or 
cycloalkyi group having 6 to 12 carbon atoms or a derivative thereof. 

is copolymerized with another monoethylenically unsaturated monomer, and (2) a process in which a 
monoethylenically unsaturated monomer is homopoiymerized or monoethylenically unsaturated monomers 
are copolymerized in the presence of a chain transfer agent and/or an initiator, which has at least one 
functional group selected from the group consisting of amino and substituted amino groups represented by 
the above-mentioned general formula (VI) and mineral acid salts thereof. 

As specific examples of the monoethylenically unsaturated monomer having at least one functional group 
selected from the above-mentioned amino and substituted amino groups, there can be mentioned aikyi ester 
derivatives of acrylic acid and methacryiic acid, such as aminoethyl acrylate, propylaminoethyl acrylate, 
methylaminoethyl methacrylate, ethylamtnopropyl methacrylate. phenylaminoethyl methacrylate and cyclohe- 
xylaminoethyl methacrylate; vinylamine derivatives such as N-vinyldiethylamine and N-acetylvinyl amine; 
allylamine derivatives such as allylamine. methailytamine and N-methylallylamine; methacrylamide and 
acrylamide derivatives such as acrylamide, methacrylamide and N-methytacrylamide; and aminostyrene 
derivatives such as p-amino-styrene. 

As specific examples of the chain transfer agent having the above-mentioned functional group, there can be 
mentioned mercaptomethylamine, p-mercaptomethylamine, y-mercaptopropylamine, N-(P-mercap- 
toethyl)-N-methylamine, N-(P-mercaptoethyl)-N-ethylamine. N-(P-mercaptoethyO-N-phenylamine. N-(p-mer- 
captoethyl)-N-cyciohexylamine, bis-{4-aminopheny)disuifide. bis-(2-aminophenyt)disulfide. bis-(3-aminophe- 
nyljdisulfide. p-mercaptoaniline, o-mercaptoaniline, m-mercaptoaniline, and hydrochlorides thereof. - 

As specific examples of the initiator having the above-mentioned functional group, there can be mentioned 
a,a'-azobis(y-amino-a.Y-dimethylvaleronitrile). a.a'-azobis(Y-methylamino-a.Y-dimethylvaleronitrile). 
a.a'-azobis(Y-ethylamino-a,Y-dimethylvaleronitrile, rx,cjt'-azobis(v-propylamino-a,Y-dtmethylvaleronitrlle), 
a,a'-azobis(Y-diethylamino-a,Y-dlmethylvaleronitriIe), a.a'-azobis(Y-dimethylamine-a-dimethylvaleronitrile), 
a,a'-azobis(Y-dipropylamino-a,Y-cIimethylvaieronitrile) and p-aminobenzoyl peroxide. 

The monoethylenically unsaturated monomer to be used for formation of the modifed vinyl polymer (C) is not 
particularly critical. For example, there can be mentioned aromatic vinyl monomers such as styrene. 
a-methylstyrene and vinyltoluene; vinyl cyanide monomers such as acrylonitrile and methacrylonitrile; 
methacryiic and acrylic acid ester monomers such as methyl methacrylate, ethyl methacrylate. methyl acrylate 
and butyl acrylate; a-p-unsaturated carboxylic acids and anhydrides thereof such as methacryiic acid, acrylic 
acid, maleic acid and maleic anhydride; maleimide monomers such as maleimide, N-methylmaleimide and 
N-phenylmaleimide; olefin monomers such as ethylene and propylene; and vinyl monomers such as vinyl 
chloride, vinyl acetate and butadiene. These monomers are appropriately chosen according to the object and 
are used alone or in the form of a mixture of two or more thereof. In view of the mechanical properties of the 
obtained resin composition, preferably an aromatic vinyl monomer such as styrene, a methacryiic or acrylic 
acid ester monomer such as methyl methacrylate, a vinyl cyanide monomer such as acrylonitrile or a maleimide 
monomer such as N-phenylmaleimide is used. 

If necessary, a rubbery polymer such as polybutadiene, an acrylonitrile/butadiene copolymer (NBR), a 
styrene/butadiene copolymer (SBR), polybutyl acrylate or an ethylene/propylene/diene rubber (EPDM) can be 
used in combination with the above-mentioned monoethylenically unsaturated monomer. 

The process for the preparation of the modified vinyl polymer (C) is not particularly critical, and ordinary 
processes such as a bulk polymerization process, a solution polymerization process, a suspension 
polymerization process, an emulsion polymerization process and a bulk/suspension polymerization process 
can be adopted. 

Furthermore, a polymer obtained by grafting at least one member selected from the above-mentioned 
carboxyl, epoxy, amino and substituted amino groups to the graft copolymerization product (B) may be 
included in the composition of the present invention. 

In the production of the modified vinyl polymer (C). the monoethylenically unsaturated monomer is selected 
so that the difference of the refractive index of the modified vinyl polymer (C) from those of the polyether-ester 
amide (A) and the graft copolymerization product (B) is not larger than 0.02. preferably not larger than 0.01. 
especially preferably not larger than 0.005. If this difference of the refractive index exceeds 0.02. the 
transparency of the resulting resin composition becomes poor. 

The composition of the present invention, which comprises the polyether-ester amide (A), the rubbery 
polymer (B) and optionally comprising the optional modified vinyl polymer (C), may further comprise less than 
980/0 by weight, based on the total composition, of (D) a copolymer derived from a monomer mixture 
comprising 100 to 400/o by weight of an aromatic vinyl monomer and at least one monomer selected from a 
methacryiic acid ester and an acrylic acid ester. 0 to 6OO/0 by weight of a vinyl cyanide monomer and 0 to 6OO/0 
by weight of other copolymerizable monoethylenically unsaturated monomer. 
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The copolymer (D) may be derived either from the same monomer mixture as the monomer mixture (b) used 
for the preparation of the graft copolymerization product (B), or from part of the same monomer mixture. As 
the aromatic vinyl monomer, the methacrylic acid ester, the acrylic acid ester the vinyl cyanide monomer, and 
the other copolymerizable monoethylenically unsaturated monomer, there can be mentioned those which are 
listed with regard to the monomer mixture (b) for the graft copolymerization product (B). 

The monomers used for the preparation of the copolymer (D) are preferably selected so that the difference 
of the refractive index among the components (A). (B), (D) and, when present. (C), is not larger than 0.02, 
especially not larger than 0.01, particularly especially not larger than 0.005. The amount of the copolymer (D) 
may be appropriately varied depending upon the intended product. 

The above-mentioned polymers (A), (B), (C) and (D) may be mixed to form a resin composition comprising 1 
to 400/0 by weight, preferably 3 to 300/o by weight, of the polyether-ester amide (A). 1 to 950/o by weight, 
preferably 2 to 96% by weight, of the graft copolymerization product (B), 0 to 98% by weight, preferably 1 to 
950/0 by weight, of the modified vinyl polymer (C) containing a carboxyl, epoxy. amino or substituted amino 
group, and 0 to 980/o by weight, preferably 1 to 950/o by weight, of the copolymer (D), 

if the amount of the polyether-resin amide (A) is smaller than 1o/o by weight, the antistatic property of the 
resin composition is not satisfactory and if the amount of the polyether-resin amide (A) exceeds 400/o by 
weight, the resin composition becomes too soft and the mechanical properties become poor. 

If the amount of the graft copolymerization product (B) is smaller than 1o/o by weight, the impact resistance 
of the resin composition is not satisfactory and if the amount of the graft copolymer or graft copolymer 
composition (B) exceeds 990/o by weight, the antistatic property becomes poor. 

The process for the preparation of the resin composition of the present invention is not particularly critical. 
For example, the intended resin composition can be obtained by kneading the polyether-ester amide (A) with 
the graft copolymerization product (B) optionally together with the modified vinyl polymer (C) and the 
copolymer (D) by a Banbury mixer, a roll, an extruder or the like. 

The antistatic effect can be further enhanced by adding an antistatic agent, for example, a metal salt of 
sulfonic acid or an anionic, cationic or non-ionic surface active agent, so long as the transparency of the resin 
composition is satisfactory. If necessary, a stabilizer such as an antioxidant or an ultraviolet absorber, a 
pigment, a dye, a lubricant, a plasticizer, and the like can be added. 

Moreover, the compatibility between the components (A) and (B) can be further improved by an addition of 
a metal salt of sulfonic acid, a tertiary amine or a phosphorus compound. 

The present invention will now be described in detail with reference to the following examples. In the 
example, all of "o/o" and "parts" are by weight unless otherwise indicated. 



Example 1 

35 

A reaction vessel equipped with helical ribbon stirring vanes was charged with 45 parts of caprolactam, 1.43 
parts of 2,2'-bis(4-p-hydroxyethoxyphenyl)propane ("Newpol BPE-20" supplied by Sanyo Chem. Ind.), 43.56 
parts of polyethylene glycol having a number average molecular weight of 600 (PEG 600). 13.29 parts of 
terephthalic acid, 0.20 part of an antioxidant ("Irganox 1098") and 0.1 part of mono-n-butylmonohydroxytin 
oxide. The inner atmosphere was substituted with Na and the mixture was heated and stirred at 260°C for 60 40 
minutes to obtain a transparent homogenous solution. The pressure was reduced according to a 
predetermined program and a polymerization pressure lower than 0.5 mmHg was produced. 

Under this polymerization condition, reaction was carried out for 3 hours and 40 minutes. At this point, the 
stirring torque was 8.0 kg»m at 11 rpm. The polymer was extruded in the form of gut on a cooling belt and 
pelletized. The relative viscosity of the obtained polyether-ester amide had a relative viscosity (rir) or 1.98 (as 45 
measured in o-ch!orophenol at 25° C at a polymer concentration of 0.50/o). The copolymerization composition 
determined by the HhAR analysis was as follows. 
Residue of caprolactam: 39.30/o 

Residue of 2,2'-bis(4-3-hydroxy ethoxyphenyl)propane: 1.40/o 

Residue of PEG: 45.40/0 5^ 
Residue of terephthalic acid: 13.9o/o 

Various test pieces were formed from this polyether-ester amide by injection molding, and the mechanical 
properties were measured according to the ASTM standards. 

For determination of the transparency, a test piece was allowed to stand at a temperature of 23° C and a 
relative humidity of 500/o for 1 day, and the total luminous transmittance and haze were measured by a 55 
direct-reading haze meter (supplied by Toyo Seiki K.K.). Furthermore, the test piece was allowed to stand at a 
temperature of 23° C and a relative humidity of 50o/o for 100 days, and the total luminous transmittance and 
haze were measured. The test piece used had a diameter of 40 mm and a thickness of 2 mm. The tensile 
strength at break and the Shore hardness were measured according to the JIS K-71 13 and the ASTM D-2240, 
respectively. The results are as follows. ' 
Tensile elastic modulus: 810 kg/cm^ 
Tensile strength at break: 370 kg/cm^ 
Tensile elongation at break: II200/0 
Shore hardness: 40D 
Total luminous transmittance: 87o/o 
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Haze: 4.1o/o 

Examples 2 to 5 and Comparative Examples 1 to 4 
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The procedures of Example 1 were repeated in the same manner except that the copolymerization 
composition was changed as shown in Table 1. The characteristics of the obtained polymers were evaluated. 



The results are shown in Table 1 
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The following can be seen from the results shown in Table 1. 

Each of the polyether-ester amides of the present invention (Examples 1 through 5) has excellent 
mechanical properties represented by the tensile characteristics and has a high light transmittance. 
Furthermore, the light transmittance varies only to a minor extent with the lapse of time and an excellent 
transparency is kept. 5 

Where the diol compound (b) is not contained in the copolymerization composition of the polyether-ester 
amide (Comparative Example 1), the transparency decreases with the lapse of time and, therefore, the 
polymer is not preferred. If the content of the polyether-ester unit is lower than 100/0 by weight (Comparative 
Example 2), the mechanical properties are poor, and if the content of the polyether-ester units exceeds 90o/o 
by weight, the transparency is poor. w 

If the number average molecular weight of the poly(alkyiene oxide)glycol is lower than 200 (Comparative 
Example 4), the polymerization reaction time is long and satisfactory mechanical properties cannot be 
obtained. 

Example 6 15 

The same reaction vessel as used in Example 1 was charged with 40 parts of caprolactam, 6.04 parts of 
1,4-(P-hydroxyethoxy)benzene, 44.25 parts of polyethylene glycol having a number average molecular weight 
of 1,000. 13.20 parts by terephthalic acid and 0.20 part of "Irganox 1098". The inner atmosphere was 
substituted with N2 and the mixture was heated and stirred at 260° C for 60 minutes to from a transparent 20 
homogeneous solution. The pressure was reduced to 500 mmHg according to a predetermined program to 
remove water from the gas phase in the reaction vessel. Then, 0.1 part of zirconium tetrabutoxide was added, 
and the pressure was further reduced according to the predetermined program to produce a polymerization 
pressure lower than 0.5 mmHg. 

When reaction was conducted under this polymerization condition for 2 hours and 45 minutes, the stirring 25 
torque was 8.0 kg«m at 11 rpm. The polymer was pelletized in the same manner as described in Example 1. 

The relative viscosity -qr of the polyether-ester amide was 2.04 as measured in the same manner as 
described in Example 1, and the copolymerization composition determined by the NMR analysis was as 
follows. 

Residue of caprolactam: 34.2o/o 30 

Residue of 1 ,4-bis(P-hydroxyethoxy)benzene: 5.90/o 

Residue of PEG: 46.40/o 

Residue of terephthalic acid: 13.50/o 

This polyether-ester amide was evaluated in the same manner as described in Example 1. The following 
results were obtained. 35 
Tensile elastic modulus: 710 kg/cm2 
Tensile strength at break: 360 kg/cm2 
Tensile elongation at break: IO8OO/0 
Shore hardness: 38D 

Total luminous transmittance: 88O/0 40 
Haze: 3.60/o 

Example 7 

A polyether-ester amide was obtained by conducting polymerization in the same manner as described in 45 
Example 6 by using 40 parts of caprolactam, 6.56 parts of 2, 6-bis((3-hydroxyethoxy) naphthalene, 37,74 parts of 
polyethylene glycol having a number average molecular weight of 400 and 21.33 parts of terephthalic acid. 

The relative viscosity r\r of the polyether-ester amide was 2.01, and the copolymerization composition 
determined by the NMR analysis was as follows. 

Residue of captolactam: 34.40/o 50 

Residue of 2,6-bis(p-hydroxyethoxy)naphthalene: 6.40/0 

Residue of PEG: 37.90/0 

Residue of terephthalic acid: 21. 30/0 

The characteristics of this polymer were evaluated in the same manner as described in Example 1. The 
following results were obtained. 55 
Tensile elastic modulus: 680 kg/cm^ 
Tensile strength at break: 310 kg/cm2 
Tensile elongation at break: 970P/o 
Shore hardness: 33D 

Total luminous transmittance: 90o/o 60 
Haze: 3.20/o 

Example 8 

The same reaction vessel as used in Example 1 was charged with 40 parts of 12-aminododecanoic acid, 7.16 65 
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parts of BPE-20, 44.25 parts of polyethylene glycol having a number average molecular weight of 1 .000, 1 1 .67 
parts of terephthallc acid, 0,20 part of "Irganox 1098" and 0,01 part of antimony trioxide. The inner atmosphere 
was substituted with N2 and the mixture was heated and stirred at 260" C for 60 minutes to obtain a transparent 
homogeneous solution. The presence was reduced to 300 mmHg according to a predetermined program to 
remove water from the gas phase in the reaction vessel. Then. 0,09 part of zirconium tetrabutoxide was added 
and the pressure was further reduced according to the predetermined program to produce a polymerization 
condition of a pressure lower than 0.5 mmHg. 

When reaction was carried out under this condition for 2 hours and 15 minutes, the stirring torque was 11 
kg«m at 11 rpm. The polymer was pelletized in the same manner as described in Example 1. 

The relative viscosity Tir of the obtained polyether-ester amide, measured in the same manner as described 
Example 1. was 2.06, and the copolymerization composition determined by the NMR analysis was as follows. 
Residue of 12-aminododecanoic acid: 39.7 
Residue of 2,2-(4-p-hydroxyphenyl)propane: 6.60/0 
Residue of PEG: 42.60/q 
Residue of terephthallc acid: II.10/0 

The characteristics of this polyether-ester amide were evaluated in the same manner as described in 
Example 1. The results are as follows. 
Tensile elastic modulus: 750 kg/cm2 
Tensile strength at break: 360 kg/cm^ 
Tensile elongation at break: 750o/o 
Shore hardness: 35D 
Total luminous transmittance: 880/0 
Haze: 3,3o/o 

Example 9 

The same reaction vessel as used in Example 1 was charged with 45 parts of caprolaclam. 3.0 parts of 
BPE-20, 43.1 parts of polyethylene glycol having a number average molecular weight of 600, 13.1 parts of 
adipic acid, 0.20 part of "Irganox 1098" and 0.01 part of antimony trioxide. The inner atmosphere was 
substituted with N2 and the mixture was heated and stirred at 260" C for 60 minutes to obtain a transparent 
homogeneous solution. According to a predetermined program, the pressure was reduced to 300 mmHg to 
remove water from the gas phase in the reaction vessel. Then. 0.09 part of zirconium tetrabutoxide was added 
and the pressure was further reduced according to the predetermined program to produce a polymerization 
condition of a pressure lower than 0.5 mmHg. 

When reaction was carried out under this condition for 3 hours and 10 minutes, the stirring torque was 8,0 
kg»m at 11 rpm. The polymer was pelletized in the same manner as described in Example 1. 

The relative viscosity T|r of the obtained polyether-ester amide, measured in the same manner as described 
in Example 1, was 1.98, and the copolymerization composition determined by the NMR analysis was as follows. 
Residue of caprolactam: 35.3% 

Residue of 2,2-bis(4-p-hydroxyethoxyphenyl)propane: 3.20/o 
Residue of PEG: 47.30/o 
Residue of adipic acid: 14.2% 

The characteristics of this polyether-ester amide were evaluated in the same manner as described in 
Example 1. The results are as follows. 
Tensile elastic modulus: 730 kg/cm^ 
Tensile strength at break: 340 kg/cm^ 
Tensile elongation at break: 1010% 
Shore hardness: 38D 
Total luminous transmittance: 860/0 
Haze: 5.1 0/0 

The resin composition of the present invention will now be described in the following examples. The final 
resin composition was molded into test pieces by injection molding, and the physical properties were 
measured according to the following test methods. 

Izod impact strength: 

The Izod impact strength was determined according to ASTM D-256-56A. 
Tensile strength: 

The tensile strength was determined according to ASTM D-638. 
Flexural elastic modulus: 

The flexural elastic modulus was determined according to ASTM D-790. 
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Volume resistivity: , 

measurement. 
Light transmittance: 
The same as in Examples 1 through 9. 

Refractive index: . 

* 7 = rrim V P 5 mm was prepared. The refractive index 

Adhesion stress at break: 

. ACTK/i n fi-^ft A chloroform solution containing 100/0 of the 
A tensile test piece was prepared according o AS^ °ec?wts p epared. Two test pieces prepared in the 
same thermoplastic resin composition as that of the Piece w p ^ adhesive so that a 

IZe rranner'as described above were bonded together by using he abo^^ ^^^^^^ ^^^^^^^ ^.^^ 

sttS^mrsrsofth^^^^^^ 

bonded face and The stress at break was measured. 
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Appearance 



T.. ... p.oe «as o.se.e. n*,d .,e .n. ,.e appearance w« e.,.a,e. acco.d,„. .o ..e 



following standards. 

A : very good appearance 

B : good appearance 

C : bad appearance with impaired surface 

Referential Example 

(1) Preparation of Polyether-ester Amide (A) 
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Ar^ction vessel equipped With helicalrlbb^^^^^^^^^^^^^ 

S of "irganox 1098". 0.09 part of a .^J^^^'S nit^^ge^^ and the mixture was heated and 

Antimony Trioxide. The inner atmosphere ^^^^^^^^^^ Polymerization was earned 

stirred at 260° C for 60 minutes to f°7^^^';^^'P!,H. fo?4 hours to obtain a viscous transparent polymer 
out at 260° C under a pressure lower than 0.5 mmHg ^^^^ "° pelletized to obtain a pelletized 

?he polymer was extruded in the f orrn o a gu Vw°faHowed to stand at room temperature for 200 

A ^yether-ester amide (A-2) was P-ared in the ~ 

E-caprolactam. 48.67 parts of polyethylene glycol ^la^"^^ ^ "".^ ^^^^^ of this polyether-ester amide 
was found that the transparent state was maintained. 

Darts Of e-caprolactam. 46.48 parts of P°'y«\^y'^"f JlY'^o' "f.^i.^Qoiyether-ester amide was confirmed in 
S'and 12.03%arts of a^'Pic acid^When me r^^^^^^^^^^^^ j^.,, , ,as found that 

Ss=rs?^^^^^^^^^^^ 
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A reaction vessel equipped with helical ribbon stirring vanes was charged with 9,2 parts of a preliminarily 
prepared salt (nylon 6-1 salt) of hexamethylenedlamine and isophthalic acid (IPA), 32 parts of 
e-caprolactam. 49.3 parts of polyethylene glycol having a number average molecular weight of 600, 13.9 
parts of IPA. 6.2 part of "Irganox 1098" and 0.1 part of an antimony trioxide (SbO) catalyst, and the 
atmosphere was substituted with nitrogen and the mixture was heated and stirred at 240** C for 60 minutes 
to form a transparent homogeneous solution. Polymerization was carried out at 260* under a pressure 
lower than 0.5 mmHg for 5 hours to obtain a viscous transparent polymer. The polymer was extruded in 
the form of a gut on a cooling belt and pelletized to obtain a pelletized polyether-ester amide (A-4). This 
polyether-ester amide was allowed to stand at room temperature for 200 days, and it was found that the 
transparency state was maintained without formation of a crystal, 
A-5 

A reTction vessel equipped with helical ribbon stirring vanes was charged with 47 parts of e-caprolactam. 
41 .1 parts of polyethylene glycol having a number average molecular weight of 600. 2.15 parts of BPE-20 
(ethylene oxide adduct of bisphenol A supplied by Sanyo Chem. Ind,). 13.3 parts of terephthallc acid, 0.3 
part of "Irganox 1098" and 0.01 part of antimony trioxide. The inner atmosphere was substituted with N2 
and the mixture was heated and stirred at 260' C for 60 minutes to form a transparent homogeneous 
solution According to a predetermined program, the pressure was reduced to 300 mmHg to remove 
water in the gas phase in the reaction vessel, and 0.09 part of zirconium tetrabutoxide was added. Then, 
the pressure was further reduced according to the predetermined program and polymerization was 
carried out at 260^ C under a pressure lower than 0.5 mmHg for 3 hours to obtain a viscous transparent 
polymer The polymer was extruded in the form of a gut on a cooling belt and pelletized to prepare a 
pelletized polyether-ester amide (A-5). Even after this polyether-ester amide was allowed to stand at 
room temperature for 200 days, the transparent state was maintained without growth of a crystal. 

(2) Preparation of Graft Copolymerization product (B) 

B-1 

lnlh"e presence of 40 parts (as the solid) of a polybutadiene latex (average rubber particle 
diameter = 0.25^m, gel content = 8OO/0). 60 parts of a monomer mixture comprising 720/o of methyl 
methacrylate 240/o of styrene and 40/o of acrylonitrile was emulsion-polymerized. The obtained graft 
copolymer latex was coagulated by sulfuric acid, neutralized with sodium hydroxide, washed, filtered and 
dried to obtain a powdery graft copolymerization product (B-1 ). 
B-2 

Inlhe presence of 50 parts (as the solid) of a styrene/butadiene copolymer latex (styrene 
copolymerization ratio = 30o/o, rubber particle diameter = 0.25 um. gel content = 78o/o). 50 parts of a 
monomer mixture comprising 520/o of methyl methacrylate and 480/o of styrene was emulsion-poly- 
merized, and the post treatments were carried out in the same manner as described above with respect 
to (B-1), whereby a powdery graft copolymerization product (B-2) was prepared. 
B-3 

In tfii presence of 90 parts (as the solid) of the polybutadiene latex used for the production of (B-1). 10 
parts of a monomer mixture comprising 72o/o of methyl methacrylate, 240/o of styrene and 40/0 of 
acrylonitrile was emulsion-polymerized, and the post treatments were carried out in the same manner as 
described above with respect to (B-1), whereby a powdery graft copolymerization product (B-3) was 
prepared. 

(3) Preparation of Modified Vinyl Polymer .(C) 

C-1 

A modified vinyl polymer (C-1 ) was prepared by suspension-polymerizing 63 parts of methyl methacrylate. 

23 parts of styrene, 4 parts of acrylonitrile and 5 parts of methacrylic acid. 
C-2 

A modified vinyl polymer (C-2) was prepared by suspension-polymerizing 72 parts of methyl methacrylate. 
25 parts of styrene and 3 parts of glycidyl methacrylate. 
C-3 

A rnodified vinyl polymer (C-3) was prepared by emulsion-polymerizing 67 parts of methyl methacrylate, 

24 parts f styrene. 4 parts of acrylonitrile and 5 parts of acrylamide. 

A m^ified vinyl polymer (C-4) was prepared by suspension-polymerizing 72 parts of methyl methacrylate. 

25 parts of styrene and 3 parts of aminoethyl acrylate. 

(4) Copolymer (D) 

A copolymer (D-l) was prepared by copolymerizing 72 parts of methyl methacrylate with 24 parts of 
styrene and 4 parts of acrylonitrile. 
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D-2 

A copolymer (D-2) was prepared by copolymerizing 52 parts of methyl methacrylate with 48 parts of 
styrene. 

Examples 10 to 17 

The polyether-ester amide (A), graft copolymerization product (B), modified vinyl polymer (C) and 
copolymer (D), prepared in the Referential Example, which had refractive indexes shown in Table 3, were mixed 
at a mixing ratio shown in Table 2, and the mixture was melt-kneaded and extruded at a resin temperature of 
200* C by a vented extruder having a diameter of 40 mm, to form a pellet A test piece was prepared from the 
pellet at a cylinder temperature of 230** C and a mold temperature of 60'* C by an injection molding machine, and 
the physical properties thereof were measured. 

The volume resistivity was measured by using a disk having a thickness of 2 mm under the following 
conditions. 

(1) Just after molding, the disk was washed with an aqeuous solution of a detergent ("Mama-Lemon" 
supplied by Lion Corp.) and washed with distilled water Water was removed from the surface and the disk 
was allowed to stand at a temperature of 23° C and a relative humidity of 50o/o for 24 hours. Then, the 
volume resistivity was measured. 

(2) After molding, the disk was allowed to stand at a temperature of 23° C and a relative humidity of 500/o 
for 200 days, and the disk was washed with an aqueous solution of the detergent ("Mama-Lemon") and 
washed with distilled water. Water was removed from the surface and the disk was allowed to stand at a 
temperature of 23'' C and a relative humidity of 50o/o for 24 hours. The measurement was then carried out. 

The measurement results are shown in Table 4. 

Comparative Examples 5 to 12 

The polyether-ester amide (A), graft copolymerization product (B). modified vinyl polymer (C), and 
copolymer (D) prepared In the Referential Example were mixed at a ratio shown in Table 2. The physical 
properties were measured in the same manner as described in Example 10. The measurement results are 
shown in Table 4. 
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The following can be seen from the results shown in Table 4. 

Each of the resin compositions of the present invention (Examples 10 through 17) has an excellent 
transparency and mechanical properties represented by the impact strength and a low volume resistivity. 
Furthermore, the resistance value is changed only to a slight extent by surface washing or with the lapse of 
5 time, and an excellent permanent antistatic effect is exerted. Moreover, the appearance of the molded article is 
excellent. 

Namely, the resin composition of the present invention has excellent mechanical properties, permanent 
antistatic effect and transparency in combination and provides a molded article having a very good 
appearance. 

10 The resin composition of the present invention additionally comprising the modified vinyl polymer (C) has a 
high stress at break and interlaminar separation is not caused, and a motded product prepared from the resin 
composition is excellent. 

If the content of the polyether-ester amide (A) is lower than 1o/o by weight (Comparative Example 6), the 
antistatic effect (resistivity) is poor, and if the content of the polyether-ester amide (A) exceeds 40o/o by 
15 weight, the tensile yield stress and flexural modulus are poor. 

If the graft copolymerization product (B) used contains the rubbery polymer in an amount exceeding 80 
parts by weight (Comparative Example 7), the dispersibility of the product (B) is poor and the appearance of 
the molded article is impaired. Where the polyether-ester amide (A) not including the diol compound (b) 
copolymerized is used and where the difference of the refractive index among the polyether-ester amide (A), 
20 graft copolymerization product (D) and copolymer (D) exceeds 0.02 (Comparative Examples 8 through 10 and 
12), the transparency is drastically degraded. 

Where the graft copolymerization product (B) is not contained (Comparative Example 11), the impact 
resistance is poor, 

25 Examples 18 through 26 

The polyether-ester amide (A), graft copolymerization product (B), modified vinyl polymer (C) and 
copolymer (D) prepared in the Referential Example, which had refractive indexes shown in Table 3, were mixed 
at a ratio shown in Table 5, and the mixture was melt-kneaded and extruded at a resin temperature of 200** C by 
30 a vented extruder having a diameter of 40 mm to prepare a pellet. The pellet was molded into a test piece at a 
cylinder temperature of 230° C and a mold temperature of 60'' C by an extrusion molding machine. The physical 
properties were measured. The results are shown in Table 6. 

Comparative Examples 13 to 20 

35 

The polyether-ester amide (A), graft copolymerization product (B), modified vinyl copolymer (C) and 
copolymer (D) prepared in the Referential Example, which had refractive indexes shown in Table 3, were mixed 
at a ratio shown in Table 5. The physical properties were measured in the same manner as described in 
Example 18. The results are shown in Table 6. 
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From the results shown in Table 6, the following can be seen. 

Each of the resin compositions of the present invention (Examples 18 through 26) has an excellent 
transparency and mechanical properties represented by the impact strength and a low volume resistivity. 
Furthermore, the resistance value is changed only to a slight extent by surface washing or with the lapse of 
5 time and an excellent permanent antistatic effect is exerted. 

Namely, the resin composition of the present invention has excellent mechanical properties, permanent 
antistatic effect and transparency in combination. 

Where the content of the polyether-ester amide (A) is lower than 1o/o by weight (Comparative Example 14, 
the antistatic effect (resistivity) is poor, and if the content of the polyether-ester amide (A) exceeds 400/o by 
10 weight, the tensile yield stress and flexural modulus are inferior. 

Where the graft copoiymerization product (B) is not contained (Comparative Example 16), the impact 
resistance is poor. Where the polyether-ester amide (A) not containing the diol compound (b) copolymerized 
as the polyether-ester component is used and where the difference of the refractive index among the 
polyether-ester amide (A), the graft copoiymerization product (B) and the copolymer (D) exceeds 0.02 
15 (Comparative Examples 17 through 20). the transparency is drastically degraded. Where the graft 
copoiymerization product (B) contains the rubbery polymer in an amount exceeding 80 parts (Comparative 
Example 20), the dispersibility of the graft copoiymerization product (B) is poor and the appearance of the 
molded article is impaired. 
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Claims 



25 1 . A transparent polyether-ester amide which is formed by copolymerizing : 

(a) an aminocarboxylic acid having at least 6 carbon atoms, a lactam having at least 6 carbon 
atoms or a salt having at least 6 carbon atoms, which salt is synthesized from a diamine and a 
dicarboxylic acid, 

(b) at least one diol compound selected from the group consisting of compounds represented by 
30 the following formulae (I) through (III) : 



35 



40 



45 



50 




H--f- R^-^C>^J][^^^^ -tn"H (III) 



wherein and R2 independently stand for at least one member selected from the group consisting 
of an ethylene oxide group and a propylene oxide group, Y stands for a covalent bond, an alkylene 
group having 1 to 6 carbon atoms, an alkylidene group having 1 to 6 carbon atoms, a cycloalkylidene 

55 group having 7 to 17 carbon atoms, an arylalkylidene group having 7 to 17 carbon atoms. O. SO. SO2. 

CO, S, CF2 . C(CF3)2 or NH, X stands for hydrogen, an alkyi group having 1 to 6 carbon atoms, a 
halogen, a sulfonic acid or a salt thereof, £ is 0 or an integer of from 1 to 4. and m and n stand for an 
integerof from 1 to 15, ■ . . , 

(c) at least one diol compound selected from the group consisting of a poly(alkyleneoxide)glycol 

50 a cliol represented by the following general formula (IV) : 

HO-R3-OH (IV) 

wherein R3 stands for an alkylene. alkylidene, cycloalkylidene or arylalkylidene group having 2 to 16 
55 carbon atoms, and 
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a dica..ox,ic ^X!^^::^^::^ to SOO/0 .V we>g.t .asea on t.e weight ot tHe 
wheJein the content of the pcyetheres ^^^^^^^^^ ,^ 

polyether-esteram de forth in claim 1, wne 

2. A transparent polyether-ester , , or 2 wherein in the did compound (b) 
e-caprolactam. „,„„thAr-ester amide as set forth in claim i « ^^^^^ 

3. A transparent P°'y«J,^^\,f J, ^nd (111), at least one °» R^^"'*,"^ g^Jherein in the diol compound (b) 

pdy(alkylene oxide)9lycoL ,orth in claim 6, wherein the 

^7 A transparent po'V®**^®'^-®®, oqO to 6.000. ^. , wherein the dicarboxylic 

weigm of the%oly(a.kylene ox.de gycd -^^^ ,^ P^o oflSp"tt^a"c aSd isophthalic acid, 

8 A transparent P^'V^^^^^'^^'^ from the group VeVanS*^^^^^ ^^'d- 

acid (d) is at least one "^^"^^'J^^^^^^ac acid, adipic acid and d°decaned|c y ^^^^^^^ ^^^^ 
^.4-cUoat^exanedicarbo^^^^^^^^^^^ ,3 set forth '"/"V P-ce<i.n^^^^^^^^^ ^^.^^ 

9 A transparent poiyeiner cai based on the weight ot tne poiy= 

polyamide units is 10 to oon.posiX\on comprising : copolymerizing 
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comprising 100 to 400/o by weight of an aromatic vinyl monomer and at least one monomer selected 
from the group consisting of a methacrytic acid ester and an acrylic acid ester and 0 to 6OO/0 by 
weight of a vinyl cyanide monomer. 

wherein the difference between the refractive indexes of the respective components (A) and (B) is 
not larger than 0.02. 

11. A transparent thermoplastic resin composition as set forth in claim 10. which further comprises (C) 
up to 980/0 by weight, based on the total thermoplastic resin composition, of a modified vinyl polymer 
containing at least one member selected from the group consisting of carboxyl, epoxy. amino and 
substituted amino groups, wherein each of the differences between the respective refractive indexes of 
the respective components (A) and (B). (A) and (C), and (B) and (C) is not larger than 0.02. 

12. A transparent thermoplastic resin composition as set forth in claim 10 or 1 1 , wherein the difference 
between the refractive indexes of the respective components (A) and (B) is smaller than 0.01. 

13. A transparent thermoplastic resin composition as set forth in claim 11, wherein each of the 
differences between the respective refractive indexes of the respective components (A) and (B). (A) and 
(C), and (B) and (C) is smaller than 0.01. 

14. A transparent thermoplastic resin composition as set forth In cfaim 11 or 13. wherein the member 
selected from the group consisting of carboxyl, epoxy, amino and substituted amino groups, which is 
contained in the modified vinyl polymer (C), is present in an amount of 5 x 10"^ to 0.5 mole per 100 g of the 
total thermoplastic resin composition. 

15. A transparent thermoplastic resin composition as set forth in any one of claims 10 to 14, wherein the 
amount of the rubbery polymer is 1 to 400/o by weight based on the total thermoplastic resin composition. 

16. A transparent thermoplastic resin composition as set forth in any one of claims 10 to 15, which 
further comprises (D) to 98% by weight, based on the total thermoplastic resin composition, of a 
copolymer derived from a monomer mixture comprising 100 to 40o/o by weight of an aromatic vinyl 
monomer and at least one monomer selected from the group consisting of a methacrytic acid ester and an 
acrylic acid ester, 0 to 6OO/0 by weight of a vinyl cyanide monomer and 0 to 6OO/0 by weight of another 
copotymerizable monoethylenically unsaturated monomer; 

wherein each of the differences between any of the refractive indexes of the respective components (A), 
(B) and (D) is not larger than 0.02. 

17. A transparent thermoplastic resin composition as set forth in any one of claims 10 to 16. which 
further comprises (C) less than 980/o by weight, based on the total thermoplastic resin composition of a 
modifed vinyl polymer containing at least one member selected from the group consisting of carboxyl. 
epoxy, amino and substituted amino groups, and (D) less than 980/o by weight, based on the total 
thermoplastic resin composition, of a copolymer derived from a monomer mixture comprising 100 to 40o/o 
by weight of an aromatic vinyl monomer and at least one monomer selected from the group consisting of a 
methacrylic acid ester and an acrylic acid ester, 0 to 6OO/0 by weight of a vinyl cyanide monomer and 0 to 
600/0 by weight of another copolymerizable monoethylenically unsaturated monomer; 

wherein each of the differences between any of the respective indexes of the respective components (A), 
(B). (C) and (D) is not larger than 0.02. 

18. A transparent thermoplastic resin composition as set forth in claim 16 or 17. wherein the component 
(B)/component (D) weight ratio is in the range of from 2/98 to 99/ 1 . 

Claims for the following Contracting State:ES 

1. A process for preparing a transparent polyether-ester amide, which process comprises 
copolymerizing: 

(a) an aminocarboxylic acid having at least 6 carbon atoms, a lactam having at least 6 carbon 
atoms or a salt having at least 6 carbon atoms, which salt is synthesized from a diamine and a 
dicarboxylic acid. 

(b) at least one diol compound selected from the group consisting of compounds represented by 
the following formulae (I) through (III): 
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(I)/ 



5 




10 



(II) and 




0-rR2 (III) 



15 



20 



wherein and R2 independently stand for at least one member selected from the group consisting 
of an ethylene oxide group and a propylene oxide group, Y stands for a covalent bond, an alkylene 
group having 1 to 6 carbon atoms, an alkylidene group having 1 to 6 carbon atoms, a cycloalkylidene 
group having 7 to 17 carbon atoms, an arylalkylidene group having 7 to 17 carbon atoms, 0, SO, SOz, 
CO, S, CF2 , C(CF3)2 or NH. X stands for hydrogen, an alkyi group having 1 to 6 carbon atoms, a 
halogen, a sulfonic acid or a salt thereof, f is 0 or an integer of from 1 to 4, and m and n stand for an 
integer of from 1 to 15, 

(c) at least one diol compound selected from the group consisting of a poty(alkyleneoxide)glycol 
and a diol represented by the following general formula (IV) ; 

HO - R3 - OH (IV) 

wherein R^ stands for an alkylene, alkylidene. cycloalkylidene or arylalkylidene group having 2 to 16 
carbon atoms, and 

(d) a dicarboxylic acid having 4 to 20 carbon atoms, 

wherein the content of the polyether-ester units is 10 to 90% by weight based on the weight of the 
polyether-ester amide. 

2. A process as set forth in claim 1, wherein the component (a) is £-caprolactam. 

3. A process as set forth in claim 1 or 2, wherein in the diol compound (b) represented by the formulae 
(I), (II) and (III), at least one of R^ and R2 is an ethylene oxide group. 

4. A process as set forth in claim 1 , 2 or 3, wherein in the diol compound (b) represented by the 
formulae (i), (II) and (111), m and n stand for an integer of from 1 to 5. 

5. A process as set forth in claim 1 . wherein the diol (b) is an ethylene oxide adduct of bisphenol A or a 
block copolymer thereof. 

6. A process as set forth in any preceding claim, wherein the diol (c) is a poly(alkylene oxide)glycol. 

7. A process as set forth in claim 6, wherein the number average molecular weight of the poly(alkylene 
oxide) glycol is 200 to 6,000. 

8. A process as set forth i^ any preceding claim , wherein the dicarboxylic acid (d) is at least one 
member selected from the group consisting- of terephthalic acid, isophthalic acid, 1 .4-cyclohexanedicar- 
boxylic acid, sebacic acid; adipic acid and dodecanedicarboxylic acid. 

9. A process as set forth in any preceding claim, wherein the content of the polyamide units is 10 to 
8OO/0 by weight based on the weight of the polyether-ester amide. 

10. A process for preparing a transparent thermoplastic resin composition, which process comprises 
admixing: 

(A) 1 to 400/0 by weight of a transparent polyether-ester amide which is formed by copolymerizing 
(a) an aminocarboxylic acid having at least 6 carbon atoms, a lactam having at least 6 carbon atoms 
or a salt having at least 6 carbon atoms, which salt is synthesized from a diamine and a dicarboxylic 
acid, (b) at least one diol compound selected from the group consisting of compounds represented 
by the following formulae (I) through (III) : 
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H-(-Ri -tm-O— fy- 0 r2 -tn-H 



(I)/ 




-tiTH 



(II) and 




H-t-5^^-^o-t: U ^-t-R^-tn-a (III) 



wherein R'' and R2 independently stand for at least one member selected from the group consisting 
of an ethylene oxide group and a propylene oxide group. Y stands for a covalent bond, an alkylene 
group having 1 to 6 carbon atoms, an alkylidene group having 1 to 7 carbon atoms, a cycloalkylidene 
group having 7 to 17 carbon atoms, an arylalkylidene group having 7 to 17 carbon atoms, O, SO, SO2 . 
CO, S. GF2 , C(CF3)2 or NH, X stands for hydrogen, an alky! group having 1 to 6 carbon atoms, a 
halogen, a sulfonic acid or a salt thereof. ^ is 0 or an integer of from 1 to 4. and m and n stand for an 
integer of from 1 to 15, 

(c) at least one diol compound selected from the group consisting of a poly(alkyleneoxide)glycol and 
a diol represented by the following general formula (IV) : 

HO - R3 - OH (IV) 

wherein R3 stands for an alkylene, alkylidene, cycloalkylidene or arylalkylidene group having 2 to 16 
carbon atoms, 

and (d) a dicarboxylic acid having 4 to 20 carbon atoms, wherein the content of the polyether-ester 
units is 10 to 900/o by weight based on the weight of the polyether-ester amide; and 

(B) 99 to 10/0 by weight of a graft copolymerization product formed by graft-polymerizing (a) 1 to 80 
parts by weight of a rubbery polymer with (b) '99 to 20 parts by weight of a monomer mixture 
comprising 100 to 40^/0 by weight of an aromatic vinyl monomer and at least one monomer selected 
from the group consisting of a methacrylic acid ester and an acrylic acid ester and 0 to 6OO/0 by 
weight of a vinyl cyanide monomer, 

wherein the difference between the refractive indexes of the respective components (A) and (B) is 
not larger than 0.02. 

1 1 . A process as set forth in claim 10, which further comprises (C) up to 98o/o by weight, based on the 
total thermoplastic resin composition, of a modified vinyl polymer containing at least one member 
selected from the group consisting of carboxyl, epoxy. amino and substituted amino groups, wherein 
each of the differences betweent the respective refractive indexes of the respective components (A) and 
(B) . (A) and (0), and (B) and (C) is not larger than 0.02. 

12. A process as set forth in claim 10 or 11. wherein the difference between the refractive indexes of the 
respective components (A) and (B) is smaller than 0.01 . 

13. A process as set forth in claim 1 1 . wherein each of the differences between the respective refractive 
indexes of the respective components (A) and (B). (A) and (C). and (B) and (C) is smaller than 0.01. 

14. A process as set forth in claim 11 or 13, wherein the member selected from the group consisting of 
carboxyl, epoxy, amino and substituted amino groups, which is contained in the modified vinyl polymer 
(0), is present in an amount of 5 x 10"^ to 0.5 mole per 100 g of the total thermoplastic resin composition. 

15. A process as set forth in anyone of claims 10 to 14, wherein the amount of the rubbery polymer is 1 to 
400/0 by weight based on the total thermoplastic resin composition. 

16. A process as set forth in any one of claims 10 to 15. which further comprises (D) to 980/o by weight, 
based on the total thermoplastic resin composition, of a copolymer derived from a monomer mixture 
comprising 100 to 400/o by weight of an aromatic vinyl monomer and at least one monomer selected from 
the group consisting of a methacrylic acid ester and an acrylic acid ester, 0 to 6OO/0 by weight of a vinyl 
cyanide monomer and 0 to 6O0/0 by weight of another copolymerizable monoethylenicaily unsaturated 
monomer; 

wherein each of the differences between any of the refractive indexes of the respective components (A), 
(B) and (D) is not larger than 0.02. 
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17. A process as set forth in any one of claims 10 to 16, which further comprises (C) less than 98o/o by 
weight based on the total thermoplastic resin composition of a modifed vinyl polymer containing at least 
one member selected from the group consisting of carboxyl, epoxy. amino and substituted amino groups, 
and (D) less than 980/o by weight, based on the total thermoplastic resin composition, of a copolymer 
derived from a monomer mixture comprising 100 to 40o/o by weight of an aromatic vinyl monomer and at 
least one monomer selected from the group consisting of a methacrylic acid ester and an acrylic acid 
ester, 0 to 6OO/0 by weight of a vinyl cyanide monomer and 0 to 6O0/0 by weight of another copoiymerizable 
monoethylenically unsaturated monomer; 

wherein each of the differences between any of the respective indexes of the respective components (A) 
(B). (C) and (D) is not larger than 0.02. 

18. A process as set forth in claim 16 or 17. wherein the component (B)/component (D) weight ratio is in 
the range of from 2/98 to 99/1 . 

19. A process for preparing a transparent thermoplastic resin composition, which process comprises: 

(i) copolymerizing each of the said components (a), (b), {c) and (d), given and defined in claim 1 to 
produce a transparent polyether-ester (A), and 

(ii) admixing with the said polyether-ester amide (A). 99 to 10/0 by weight of a graft 
copolymerization product (B), given and defined in claim 10, and optionally 

ill) admixing with (A) and (B) a component (C). given and defined in, and present in an amount 
defined in. claim 11, and/or a component (D), given and defined in. and present in an amount defined 
in, claim 16. 
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0 Polyether-ester amide and permanently antistatic resin composition. 

@ A transparent polyether-ester amide having a permanently antistatic property is obtained by copolymerizing 
(a) an aminocarboxylic acid, a lactam, or a salt derived from a diamine and a dicarboxylic acid; (b) a diol of the 
formula: 



H -t R^-tTtr O -{~~y- 0 -f- R^-hr 



CO 
< 

Oi 

CO 

CO 
CO 



Q. 



■H 



(11) and 



-hiro 




o-^•R '^ )n H (III) 



wherein R' and are an ethylene oxide or propylene oxide group, Y is covalent bond, alkylene, alkylidene. 
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cycloalkylidene, arylalkylidene. O. SO, SO2 . CO. S. CF2 . C(CF3)2 or NH. X is H, aikyi, halogen, sulfonic 
acid or salt thereof, t Is 0 or an integer of 1 - 4. and m and n an integer of 1 - IS; (c) a poly(alkylene 
oxide)glycol or a diol of the formula: 

HO • - OH (IV) 

wherein R3 is alkylene, alkylidene. cycloalkylidene or arylalkylidene; and (d) a dicarboxylic acid; wherein the 
content of the polyether-ester units is 10 to 90 wt.%- The polyether-ester amide is used preferably as a 
blend thereof with a graft copolymerization product formed by graft-polymerizing (a) a rubbery polymer with 
(b) a monomer mixture of a methacrylic or acrylic acid ester, an aromatic vinyl monomer and an optional 
vinyl cyanide monomer, this product having a refractive index approximately similar to that of the polyether- 
ester amide. 
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